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Guidance fur Industry’ 

This guidance is intended to assist rna~~fact~r~rs who are developing or plan to develop drug 
products for ara’i inhalation using metered dose inhalers (MD&). The guidance reflects the 
~ge~~y’s current recu~~~~e~dat~~ns regarding the ~~t~grat~o~ of dose-counting mechanisms into 
MD1 drug products. ~th~~gh the conte&s af the guidance should be corGdered by any 
~~a~~fa~t~re~ of any h&II drug product, this guidance is n mmded fb- manufatmrers of already 
~~ark~~ed IMIX drug products, nor far ma~~fa~~rers deve ing IMz)Is for other mutes of 

istration (e.g., nasal M-l)Is). It is also not intended for ma~~fa~t~rers d~ve~~~~~g rn~~t~d~se 
wder inhalers (ibis), which already i~c~~Qrate dose-counters as an integral part of the 

delivery system. (~an~fa~~r~rs developing new MEWIs are encouraged to continue that practice 
and may find the cuntents of this guidance useful in their ~~a~ni~g.) 

petered-dose inhalers have been available for nearly 50 years and have come to be regarded as 
the pi-efe~ed method of delivery for many important drugs mmkd to treat dm-wtive aiway 
diseases, such as asthma, emphysema, and chronic bronchitis? h4DIs represent a reliable, 
~~~ve~~e~t dosing device for delivery of medications to the lungs. However, they have one major 
disadvantage over other dosage forms. Currently, available MDIs of&x no pra&cal way for 

atients to track the remaining numbers af doses. A ~~rnp~i~atj~g, but necessary design feature of 



ML)Ts is that they contain more f~~ulati~n than strictly required to expel the labeled number of 
actuations. This additional amount of formulation ~r~~ellant~ drug substance, and any excipients) 
is necessary to ensure the dosing consistency of each spray through the labeled number. For 
instance, an MIX 1 led to deliver 120 metered-ac;hrations may expel 20 to 30 additional 

on the specific fill taxget for that product). However, the amount of drug per 
onaf 20 to 30 actuations will be inconsistent and wilf eventually become 
used beyond the recommended dose may appear ts be delivering a therapeutic 

spray when it isn’t. Other than carefully and consistently tracking each aGtua~~n in writing and 
subtracting this total from the labeled number of aviations, there is no method by whisk a patient 
can dateline how many effective doses are left in an MDI. Various means of &.Mzg the inhalers 
(e.g., shaking the canister) are unreliable and can damage the MIX (e.g., thefloat-test, placing the 
canister in water). 

~u~re~tly~ patients have two practical options: (1) throw away an MIX that still contains 
ac~e~~b~~ meterd-doses or (2) use the product beyond the ~e~~rnrne~ded number of doses and 
risk not receiving the correct drug dose. The former is wastetil, and the latter is potential 
dangerous. Although dose-counting mechanisms have been integrated into multidose dry-powder 
inhalers (&fDPIs), to date, no marketed MIX drug product in the United States has incorporated a 
dose-counter. 

case-counters are mechanisms integral to the device and are designed to accurately track the 
er of ac~ati~~s used by a patient over the life span af the individual B&X unit. The dose- 

counter provides the patient with continuing, accurate data on the amount of medication left in the 
MD1 during its full period of use. Techndq$af advances have made it possible for 
r-n facturers to invigorate into their devices economical, reliable, integrated dose-counters to 
re t how many aG~ati~ns remain in a canister. 

idance X s i nt~nd~d I products desig ed to deliva- drugs to the lungs. This 
is because the consequences of not receiving an acceptable metered dose are more clinically 
i~~lp~~ant for oral inhalation drug products than far nasal h/lClfs, Medications delivered ta the 
lungs often play a vital role in the treatment of airway diseases and are potentially life-saving. 
Nasally delivered drugs are more typically intended to treat bothersome, but Nan-lift-threate~ing~ 
conditions. 

The Agency recommends that manufacturers with metered-dose inhalers under devolvement for 
urai inhalation integrate a dose-counting device into the evefopment of their MD1 drug product. 

ose-counters should provide, either thraugh a direct numeric count or color coding, a clear 
dilation of when an MD1 is approaching the end of its recommended number ofa~~ati~ns as 

en it has reached or exceeded that number. The indication that the MctI is approaching 
the end of its recommended number of actuations should be designed in such a way as to occur 



with suRc;ient nu ers of actuatims left so that patients can have enough time ta obtai-n a new 
MIDI. If a mmeric count is chosen, we recommend that the ccmnter be designed so that it c~urzts 
downward from the rec~~l~ended number of actuations to zerq rather than counting upwards. 
This should enable patients ta know when a device is apprua~hing the end of its life (i.e., the 
number of aetuati 0ns is approaching zero). 

As previously sectioned, this guidance sp~~i~cally refers to orally inhaled MIX drug products 
~u~e~t~y under development or which are being planned for development. Although the 
integration of dose-munters into ~u~~~tly approved MRfs is also encouraged, it is recognized that 
the ecmamics of doing so may be burdensome, pa~i~ularly for NT>Is usirrg ~hl~r~~u~r~~arb~~s as 
propellants (since these products will eventually be universally phased-out under the provisions of 
the Montreal Pro&ml on Protection of the Qzone Layer). ~a~ufa~~~ers with MIX drug products 
in the latter stages of development are encouraged to integrate a dose-counter into their product as 
soon as feasible, although this may not be possible prior to submission of a new drug application. 
11~ such cases, ~~anufactu~e~s are encouraged to commit to developing an integrated dose-counter in 
the ~~st~arketi~g period. 

~~se-~~u~ters should be engineered to reliably track aviations and should be designed to be as 
close to 100 percent reliable as possible. However, if some low frequency of error is 
~~~av~~dable, the device should be designed to specifically avoid u~der~~uu~ti~g (i.e., the MD1 
sprays, but the counter does not advance). ~nder~c~unti~g could result in patients assuming they 
have meditation left in their MD1 when they do not, a circumstance that is poten%ally dangerous. 
The re~ia~~li~ of dose-counters should be established during development under in-vitro testing 
~si~~~lating use an potential abuse), as well as in cfinieal use studies that are designed and 
conducted to obtain i~f~r~~ati~~ on the technical function and the perceived utility for patients of 
the counters in actual use. 

c. Other Considerntions 

A lock-out mechanism to prevent doses beyond the labeled number af actuations would be an 
~~t~~~al feature of dase-counters. However, a lock-out feature would not be recommended for 

~un~l~~dilat~r ~ed~~ati~ns used to treat acute bronchos asm . Rx these rescue ~~~~~~~~j~~~~u~~~, 
the ability of the MDX to actuate beyond the labeled number of actuations and to provide even a 
racially therapeutic dose of drug could be life saving. 
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